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摘  要：高效的数字地形分析（Digital Terrain Analysis，DTA）是滑坡预测与评估研究的重要手段。文章综述了




方式多样，程度各异。同时，从尺度选择与转换的角度探讨了 DTA 滑坡研究的尺度问题，分析了 DTA 的局限性，
指出 DEM 不能提供完备无误的地形信息，DTA 不能完全取代常规的地形分析。最后，基于以上论述对未来的研
究趋势提出了展望。 
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手动计算，程序繁琐效率低下。而 DTA 是基于 DEM
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近 30 多年滑坡研究的文献，总结 DTA 的应用方式、
优势与局限，以期厘清滑坡研究中地形分析的方
法体系，发掘研究动态，为后续的研究提供借鉴。 








划分以及 DEM 与滑坡模型的结合分析。 



















滑坡集中分布于 50~500 m 范围，因为该区间发育着
深厚的花岗岩风化壳[15]。 































在高值 TWI 的滑坡体中启动[26]，准动态 TWI 能反映
降雨过程中的土壤饱和度分布状况[27]。这些特点对于
浅层滑坡的稳定性、潜发性分析具有重要意义。 
1.1.7  面积和体积  常用来量化滑坡的规模和影
响。其中，体积的计算一直是滑坡地形分析的难点，
DTA 常用多时相的 DEM 对比法来估算滑坡体的体
积[28]，近年来又发展了三维激光地形扫描的高精度
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和经验模型加以识别。如 McKean 等[23]通过 DEM 分
析粗糙度来识别滑坡复合体及其内部突起、凹陷等






































































































研究发现，对一些宽度＞100 m 的滑坡，10 m 的 DEM
应用效果最佳，如宽度＞10 m 则精度不足，＜10 m






















可以建立 DTA 滑坡尺度转换的解决方案。 






1）DEM 是 2.5 维的地表曲面模型，难以表达
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Abstract: With efficient performance, Digital Terrain Analysis (DTA) has been the predominant means of 
terrain analysis in landslide researches. Based on previous landslide literature, this paper reviews the basic 
application of DTA in landslide studies, including analysis of terrain factors, analysis of topographic 
morphology, terrain unit partition, and coupling analysis of DEM and landslide models. There are various 
applications of terrain factors, whose relationship with landslides is widely studied so as to assess their 
susceptibilities to landslide and then build prediction and elevation models. Analysis of topographic 
morphology intends to distinguish and recognize desired landslide terrain from normal terrain. It is possible 
to recognize the relief forms readily developing to landslides with further study of the correlation between 
specific terrain forms and landslides. Unit network partitioned by DTA may serve as elementary zones for 
statistics or other analysis. In more than one way, DEM is frequently incorporated into many landslide 
models in need of terrain information. Besides basic applications, we discuss scale issues of DTA in landslide 
studies, involving scale selection and transformation. Limitations of DTA are individually discussed, with the 
conclusion that DEM fails to characterize complete topographic features of landslides and thus DTA is 
unable to completely replace conventional terrain analysis method. At last, we propose 4 aspects to be further 
improved, including: 1) developing DTA-assisted 3D geological models for landslide numerical analysis; 2) 
probing into the relationship between topographical factors and geomechanical parameters; 3) enhancing the 
application of LiDAR in landslide studies; 4) analyzing the scale effects of DTA in landslide studies and 
normalizing rules of scale selection and transformation. 
Key words: landslide; DEM; Digital Terrain Analysis; terrain factors; terrain unit; scale; LiDAR; landslide 
models 
 
